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^= (57) Abstract: A compound of the general formula: (I) whawn each of R*. and R' resents a lower alkyl groiq>, which com- 
pound exhibits a calpain inhibiting activity. 
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"CV^^ [Trends in Pharmacological Scienc 
es, 15^, 4l2K(i994^)]o — jv/<^ i^umM^-ii^^Wm 

15 m\^ii^mm^nn^'^'fMz.m'^x.:^^W'(ommmmz.^m^h^ ccur 

r. Eye Res.,10^, 657~666M(199 4^) ] . SF^I^ 
(WO9 3/2 3 0 3 2) t b-C#fflT?$>5 r. d^^^oTtrv^So 

(i|^^5p6 -2 9 2 2 9). ^Zff- Ki?Ty7< ^ ^'fl^^: [B i c c h e m. J . , 
20 253^. rSl-^-rSSHdgSS^). J.Med. Chem. , 35^, 

216~220M (199 2m ] . -<>^^i?/l-T;V7^1:: VmMW (E P 0 7 7 

1565.USP6057290/j:^) Jfe t*;65W6>4^§;^^ ;ittfe<^|5i.*^Jl4. 
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(1) (I) 




( I ) 



(2) R\ R2*3j;tJ^R«ds:eti.^tu^m#:3*fc(:i4 0T/i'=¥/^^-t?fcSJilB 

(1) ia^<z){b'a'<^> 

(3) (3S) -N-:/^/W'-3- ( (2S) -2- ( ( (4 -:7/V;^n 

10 ;v) :;^;v^=.;V) T ^ /) - Z - :^^;V':f^ / y( ;VT % /) - 5 5^/^-2 - 

(4) -JiK^ (I) 




( I ) 



15 ^i^i^-^^-rss^. 

(5) :&/w-?^:^|l.#^J-efc$_h|B (4) |B^<^^^. 

(7) -m^ (I) 
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( I ) 



(8) */w^-f vpw^jT'fesiia (7) umcommm^^. 




( I ) 



C^4'> R\ R^*5j;t)?R3j*^tt^tv«T/W'3r7i'X^^i-o 3 -^m^ti^it 
10 (10) ;&/W-«^ i^PJLW^J ^ b-C ( I ) 




( I ) 



_h|B-fig^ (I) 4*^ R\ R**3<J:t;5R«-e^$tbS<£^T/V"¥/V'SibTt:t. 

^^/K '^^ fcVV^ ^ y :7'n if/K :7'^/W^ sec -zf'f'JV^ t e 

r t —-ff-fV^ ^:^^/K y^^^'^/K t e r t — ^^'^yK 

1 - pi '^;v:f^;v^ 2 -:^^)V'f^?v^ 1 , 2 - e?pi ^/VT'a if /K 
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i/^/K 1. 1 -':^p<^/V'::^^/K i, 2-i;?p«^/i'::^^/K i, a-i;?;?*^/^ 

y^/V, 2, 2-t^^^/V'>^^/K 2. 3-i?^^/V:5^^/l-. 3, 3-i?7<^/V 

5 /K 1, 1, 2-hy;«<^/V':/ptf/v*s#if e,ttSo <fc «9 0^ b < ri^^mit 3 * 




( I ) 



15 [^•t'. #IB-^JiMIBi:P#ft^^t-5o ] \z.S:X)m^'t^^ti)^'^^^o 

^J;ttfE P 0 7 7 1 5 6 5 fc ?:iU S P 6 0 5 7 2 9 0#i^#|B^©:fe- 

T. ^b-^i^ (II) fc|Bm-r'5;it tsfcSo ] ir— (III) 
yVT=^KI«:m CfiAT. -fb-a-i^ (I I I) tfcSo ] SrS^^M 

20 $ttS^^^3S^{3:^<!?b. by 7/W:t-n@^m*5j;TJ«l:'y i^^'^^j^^fiET. Pass 
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erini^jS?[Org. Lett.. 2#, 2769-277 2M (2 000 

m ] (IV) -e^^ttS'fb'g-'^ Ci^Ts -fb-a-'^ (I 

g^^cn^/vf^ J; 5 ^<e^^&}-^^#^*5 J; $ ;fcv^'Rffl (7)^M* fci^^rtb b (Z) 
(D-K^ftJ^-fb^i^ (II) iJi^tUT^bi-^^i o^t^/v^a-Cx is-^\.<nmi 

~^2'f&^/v^»-t?*>6o b y :7/i.:^n@^m<^^fflsmb-a-i^ (id i-^ur 

(Dmm&mt^^ (II) {2:*)-UTJ^l~J^2 0#-=t/V'^*-e. 0*U<J*i^3 

15 ^ 6> ^t^m ( I V) «r^>fbSlS:t-'W-i-S ^LtKXV). it^^ ( I ) tr#S 

^If P i^;=^!i7A (PDC) m<\:>. ^uu^uJ>.m\^'V (PCC) ^^fbs 

c;?3_;^X (Jones) ^>fb;, =« y (Col 1 ins) ^^bv *fcfiv^7« 
5^/l';^/V:^>^^^K (DMSO) (Swe r n) mit. D 

20 MSO-Hm>fb«lll^yi^>'^#:l-«J:5^<b. T>MSO-i?i^i!^vi-^'^i^^^:^^^^ 

(Dcc) DMSO-^<b;^=arf-y /H;l<t^m^b^ 

— -e— ^i^t^m (D e s s —Ma rtin periodinane)^ 
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(3S) -N-:/^/V-3- ( (2S) -2- ( ( (4-7/V:^n73ic^/W 

a#:^^5iL;z^^t>*s:i t l-J; «5 ^ ;«7;w/-?-i' >'P£W^Jt ur^^^i: UT^ffl-e 

mmmm. W(^m^. mmmn. s ifiLW^ife^#5^ 



wo 2004/009537 



7 



PCT/JP2003/008878 



:^mmi\:.^m^^^'r^mm<^MM^mtvxi-t. ig&^ic. mn. mm. -^-^^ 
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n i^)^^WLwmm.. wmmm. ar^^'mwmL. u^mm.. i7:r.^^mmm.. 
A, 'f-nrWMcry'O'^j^. =c,=fYm.'rY3'^j^. ^^ymr)rY^)t7J». t^^/v- 

J; oTI^5t-r ^ - ^ So 

^^»^tL{^ i < . mm\M\^. a^JE:$5^ 229~*^343mOsm 

1~J^2. Ow/v%@^s ii)te^l!lt:i^O. 0 1-^1. Ow/v%m-^x 
-0^5^11:3:*^) 0. 001— J^l. Ow/v "/oS^^^in-TSo P H^lEi^Jtt. jgll^P 
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~)^2 0 Omg. 0i^V<\-i.mi 0-10 Omg-CfcSo t.tCs Bil^Mt UT^ 
5 Al-^#i-S#^(*. IBim. J^O. 1~*^5 Omg. 0^b<J*^l~*^3 

001-^1. Ow/v%. 0^U<}*I^O. 01-^0. 5w/v%^W-f-5 
;^miK«r. 1111^2 0~J^5 0mL. 1 Pl»[Ill;^HS-rs<D*5j;v\ 

-5 0 0VS (Mje/j:u) ^m\'^xm'^vfco mm%^m^^i!' h/v cnmr) 

15 J*P:*:m^MJNM-GSX2 7 OM (2 7 OMHz) *3j;tJ?Va r i a nMG 
em i n i 2 0 0 OM (3 0 OMHz) ^fflV^-CSSl^ Ulfco JtJli3fea! ( [a] d) 
«Hor i b a^SEPA-2 0 0 0M^fflV>T?8iJ:^U:feo 5n^5>*fJ*P e r k 
in E 1 me rMCHNS/'02 4 0 OMIcrffiV^T^l!l^UfCo 
##«»J1 N- ( (4-:7/l':^a7 3:=/l') ^^./V-itJ^^/V) -L-/^y>'V'-L- 

20 n^i^-:? — /V- (#%>fb-a'«^ 1 ) 

^X5/^l : (1 1. 7g, 1 0 Ommo 1) ^IMTK^-fb-^hy 

TK^ClOOmL) tJl^^lU ^fe{ClJ»ii7K (15 0mL) ^T^b^tKn^ 
(lOOmL) ^M^. ^?&T-elt#U?fc365e>. lM7K^>fli-:^by e^^TK^ 
?K(100mL) ^ 4-7/V'::^-n^i^-€v;^/^:^^/V';J'o y K (1 7. 5 g. 9 
25 Ommol) Ox h 7 t :7 7 i^^l^ (lOOmL) ^l^m^lMTUrCo ^<Z) 
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N- ( (4-:7/V:^-a'7 3i::i/W) :^>'VJ^^c^/V) -L-^^yi^ (1 5. 5g, 

5 5 6 %) ^ & fe^ffi ^; vxnito 

y^'ryzf^ : N— ( (4 - 7ai:=:/^) :^)V^:=-)V) -L— ^^yi/ (1 
5. Og, 5 5mmo 1) ^N-t Kn'3E^V=i^>i5'^^ ^ K (7. 6g, 6 6m 
mol) ^T^f^fcKa^^:^ (2 0 0mL) ^?^T-em#UJ&:&s b 

1 -m^/w- 3 - ( 3 - ^/VT ^ y tr/^) ijfva^^^^ % m^it (12. 

10 6 g, 6 6mino 1) (O^^-!; xixi :^ ^ l^WM. (2 0 OmL) ^^^o< »9 hMX.tz.. 

15 /kJi^cn/l') -L-/^y ^-N-fc Y'ci^^y^/-^^'^^ % Krc;^7^/V (17. 6 g, 
8 7%) ^efe3^Si:UT#fCo 

y^y-yf^ : N— ( (4 -:7/^:^n ^^jicn/v) ;^7V;<J^c:^;V) —l^—^'^'O^y^ — 
t ^ K^:^7^/V (2. Og, 5. 4niinol) 

i^^-CSOmL) ^^:^^^^?U^ n^i/'^— (O. 8 2g. 7. Ommol) <^*B 

_ ( (4-:7/V:^n7 3iri/V') ;5^/i'*:=^;v) -L-/^y /V-L-nW>'>'— >'Ki. 
9g, 9 4%) ^e#.^fB^Ut#rCo 
25 ;^-7'y:/4 : N- ( (4-7/V:^i3:7ai=i/V) 7V) -L-^^y/^-L 

(1. 8g. 4. Smmol) :^f'?vy.jVi^^^y \: (2 0m 
L) ^i^^npptiS'i^ (lOmL) lJ:^«|Ue^-r y tT/^^^/^T 5 (2. 
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5g, i9mmoi) ^M^ftio :i<omm^^m.'vmw\^ti:i'^^^mimn\^v 

i^y^i^ (3. 1 g, 1 9mmo 1) <7:>i^:;^'^/l^:^/l^:^^i^ VWSi (1 5mL) 
1 (1. Ig, 6 0%) ^Sfe^^t U-C#fCo 

mp 157 *H-NMR (270MHz, DMS0-f4) 6 : 0.74 (d, 3H, /=5.9Hz), 0.80 (d, 
6H. /=6.4Hz), 0.85 (d, 3H, /=6.8Hz). 1.14-1.46 (m, 3H), 1.81-1.93 (m, 
IH), 3.56-3.62 (dd, IH, /=6.6, 9.5 Hz). 3.80-3.88 (m, IH), 7.33-7.42 (m, 
10 2H), 7.79-7.86 (m, 2H). 7.96 (d, IH, /=9.8Hz), 8.27 (d, IH, /=7.3Hz), 
9.14 (s, IH). Anal. Calcd for C„H2bFN204S : C, 54.82 ; H, 6.77 ; N, 7.52. 
Found : C, 54.82 ; H, 6.76 ; N, 7.57. +8.99" (c = 0.20, DMSO). 

##^J2 (3S) -N->*'^/W-3- ( (2S) -2- ( ( (4-:7/V':^n 
ya^=^7V) y^;v^=:-;v) r^y) - 3 -^^/v-^/^S^y-f /VT $ y) -2-t:Kn 
15 sJ^i/- 5 - ^ ^/^^'Sri^■:^ ^ K m^it-^^ 2 ) 

^mit^^l (4. Og. llmmol) . n ^ VT^ K (1. 0 
g, 1 2 mm o 1) ^ i:XJ^\^' V (3. 4g, 43mmol) (DZ:^^ u u ^ 
(1 0 OmL) lC^;^Tt?hy (2. 4g. 2 1mmol) 

LCi^;^"?^^ (;{7 7i^ ; YMC Pack ODS— A 2 5 0X20mmI. 
D. , j^ibta ; T-feb^by/V/7K/by :7y::^ci@^^=4 0 : 60 : 0. 1) 
"t?^^^^TV^, ##'fb'^«^2 (1. Og, 2 0%) ^M'^^^ t VX^fCo 
25 mp 192. 3-194. 2 'C. 'H-NMR (300 MHz, DMSQ-cp 6 : 0. 69 (d, 3H, /=6.9Hz), 
0.70 (d, 3H, /= 5.4 Hz), 0.75 (d, 3H, /= 6.0 Hz) , 0.79 (d, 3H, /= 6.6 
Hz) , 0.85 (t. 3H, 7=7.4 Hz). 0.94 (m, IH), 1.05-1.09 (m, 2H), 1.18-1.27 
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(m, 2H), 1.30-1.39 (m, 2H). 1.82 (m, IH), 2.92-3.07 (m, 2H), 3.63 (dd, IH, 
/=9.2, 5. 7 Hz) , 3.72 (dd, IH. 7=6.0, 2.6 Hz), 3.93 (m, IH), 5.65 (d, 
IH, 7= 6.0 Hz), 7.31-7.36 (m, 3H), 7.53 (t, IH, /= 5.9Hz), 7.59 (d, IH, 
/=9.2Hz), 7.80-7.85 (m, 2H). 
5 ^^Jl (3S) -N-y^/V-S- ( (2S) -2- ( ( (4-7/l';^-i3 




^^\\L^^2. (1. Og, 2. 1 mmo 1) n a^iJ^:/^?^ (1 0 Om 

10 L) tCx;^— ^^^t^^ (D e s s — Ma r t i n periodinane) 
( 1 . 3 g , 3 . 2 mm o 1 ) ^^WX-fCo ^ (OmWL^U^-^ 1 8 ^^^^ U/Co 

10 h y atK^i^? (somD 33j;t;?io 

Y^)'^J>^imm. (5 0mL) Sr*n;t.. 1 O^^m^UfCo ^^M^^HU. IM 
Uh^m 1 ( 0 . 8 O g , 8 0%) t UT#fCo 

mp 107.6-109.9 t). 'H-NMR (300 MHz, DMSO-oy 5 : 0. 73 (d, 3H, /= 5.7 Hz), 
0.79-0.88 (m, 12H), 1.15-1.45 (m, 7H), 1.82 (m, IH), 3.04-3.11 (m, 2H), 3.59 
(m, IH), 4.75 (m, IH), 7.33-7.39 (m, 2H), 7.78-7.83 (m, 2H), 7.88 (d, IH, 
20 /= 9. 3 Hz), 8. 15 (d, IH, /= 6. 3 Hz) , 8. 65 (t, IH, /= 5. 9 Hz). Anal. Calcd 
for CaaHs^NaOfiSF : C, 56.03 ; H, 7.27 ; N, 8.91. Found : C, 55.*99 ; H, 7.00 ; 
N, 8. 91. 
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^-^XXJ^ra-:fJ7V^<^:^<r>m.^fB^^:Sa^l^^ al.Biochem. v 
ol. 2 0 8, 3 8 7-3 9 2 ( 1 9 9 3) ] t^lBm^^x:fe::^feJJ^SpCTillI^U 

L) 0. Smsyrn.hO^iJ'^^^y. 5 0 mU(D h V (pH7. 
5 4) , 2 OmMc^Di^^::^:^ W >'^*5j:t{«l . 0 nm o 1 (Dm >- (t 
M!pjk^*5l5. Co smo B i o^tU) *fc{^m-:^;/w-?^ ^ {y'^^mmm. 
Co smo B i olhSi) ^^tfSDS^^ (200mL) ^ 9 6 hJi 
-C^)II;t^o ^-'^> 2 OmM<?5:^^b:!&/l^i^!>-^:^^^ (SOaD ^^JD^. 3 OX: 

-eeo^^^MJ^i^^^fco :i(D^mm (ioomD SrSUog 6 i^a^/wT^v— ht^ 

10 S^MtK (5 0 /i L) i: 5 0%(Z>P r o t e i n Assay Dye R 

e agent (B I O-RAD Catalog 5 O 0 - 0 0 0 6 ) tK^I^ ( 1 
0 0 /X L) ^M^X^U-^l S^mWcrnVti^^. 5 9 5 nM-e®^3teSSraa^Ufeo 
^^^^-^^■ri^1^{-^S'-^-^>'^^=^'-^ ^^^''^^^ 2 0mMife>fb:^7/W>'!j7^ 

7K^?^<?5-n;:b ^ 1 mM edtatK^IS (so/zL) ^:&n^lll#t-^ai-^- 1> 
15 (DSr:/7^^^'(il^ 5 0%PJI.|§fl-ieJ>l|jfeft (I C50) tr^Je)fc„ 

i5a«^ (%) = {1- m'&m--:^^>'^m / i'=^i^vxx-jvm.-':^'7^^^ 

-fit) } X 1 0 0 
^S^S^^i 1 





#-^) 


5 0 %^^pj.^?ii 


t [I Cgo (mM) ] 










1 




0. 0 2 1 


0.021 



25 ^m0^ 2 C a c o - 2 SrffiV>/c3^14l*l^ 

C a c o - 2JWI& (ATCC HTB-37 ; Manassas. VA, USA) ?I:T r a n s w e 1 1 
(Costa ?L^0. 4 m. i^^M 
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0. 33cm^)lc:0. 5X1 0^ c e 1 IX cm^\^i^^^^mn\^-^o 
m^l^^^^^iy^^^^^'i^^^^^i^^^^^ (DMEMx Fisher S c i 
e n t i f i ctfcii) 2 1 0/&^e>3 0 0 ^^^-fS i i: (cl j; «9 f^^ife Lfc (3 
7*C> 5%C02. 9 5%RH) o mfll^(^^>'^ ^^=^> hiti-Xmi^J^T^Wm. (T 

5 EER) ^mi^'r^:iti^^\)vkm\^-^o TMmmm\^it^^ 1*^10 uiMtti:^ 

J; 5 » UfcH ank's Balanced Salt Solution (H 
BSS. Fisher Scientific ^M) ^mmmi^liB S S ^ 

Mk.. 3 0,^*3 J;tJ«6 Or»-a<^Sl£mffiy©'fb'^'^illlft43J;t>'6 0^^^<DlSi^l^ 

m(Dit^mif^m^nmmi^^^'^h^9J>>m (hplo •v^mx.tio hpl 

10 Cle:J;5^*^m/5^b. m^-lto^^ii^ic (Papp) ^IrTIBO^J: «9 ^WUfCo 

P..p= idQ/8t) X (I/6OAC0) 

P a ap : l.**lt<Z)3taa#ii: ( c m/ sec) 

6 Q/ 6 t : 3l3i3$S ( P m o 1 /m i n) 

A : J^ia^^l^ffi^=0. 3 3 (cm^) 
15 . Co :mmi^m(OWWkm (pmo l/mD 

^I^^JI: 2 

<t:'a-i^l<Dmd=»lt<Z>^m^m (Papp) f*l- 7X10-^ (cm/sec) 

i^j^j 1 mm 

20 -fb-a-^j 1 5 g 

fi^-f-^ 1 2 g 

^gP 2 7. 2 g 

;^7"Ty 0- 4g 
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mmm2 Ami 

it^m 1 1 0 0 m g 

7Jn»>^ 7 0 Omg 

5 m.^t-r h V ^ 5 0 Omg 

h^-)- h V ^ J>> 0. 0 5mg 

m.it^l^il'/^^^'i^J^ 0. 00 0 5mg 

mm'^mTk ^» loomL 
10 m^rn 3 mim 

ih^m 1 1 0 0 m g 

9 0 Omg 

mmmmm:^ ^» i o o m l 

20 T/^^;^^^^-^-?pf^ ]iim3iiist^f-J;S3^iBi> ^^m. m^^. mfi^m 
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:^mmit.B:^'^mm^tifiiwm2 0 02-21228 a'^^mmtx.x^^. 
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1. (I) 

^^^^ f H 
5 -a-i^o 

2. R\ R**3j;TJ?R^;d5Jetb^^^^#:3*:^}i4(DT/i"¥/vS-efe6lt:^© 

^is 1 mm(Djt^mo 

3. (as) ( (2S) -2- ( ( (4-:7>'W;t-C2 7 3^::^/V) 

10 Ko 

. 4. (I) 

[^'t'. R\ R^:^3J;TJ?R^^iJel^•^|^^£j^T/^'¥/^^^^•f-o ] "C^^ttSfb 

15 5. ;«7/w?^^/I5i.W^J-efc'5lt^O^IS4|B«<7)E^o 

6. ;«7/WNV>';5SH^-t-a^So^B5*fcJi?&Sie^jT?fcSi»^(D^H4|Bm<^^ 

7. -fiS^ (I) 
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( I ) 




( I ) 



10 10. :«;/w-?-r i^m^Mt VX(D-^^ ( I ) 




( I ) 
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